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AND MEASURING APPARATUS THEREFOR 
(11) 63-308510 (A) (43) 15.12.1988 (19) JP 
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PURPOSE: To enable the highly precise measurement of a length, by using an acceleration 
voltage minimizing either one of the amount of secondary electron noise from the surface 
of a pattern and 100% retrieval in order to measure the shape or dimensions of the surface 
of the pattern. 

CONSTITUTION: The condition of emission of an electron beam 8, the condition of calculation 
of a signal-pattern width, etc. are transmitted from a computer 21 to a DC voltage source 
11, direct-current sources 12, 13, a scanning circuit 14. a stage control circuit 15. a pattern 
width calculating circuit 17 and a minimum value extracting circuit 22. With an acceleration 
voltage varied thereby, a specified area of the surface of a sample 7 is scanned by the beam e. 
8. Along with this scanning, secondary electrons 9 emitted from the specified area of the 
sample 7 are collected by a secondary electron detector 10, and a squared mean value of 

the AC noise component of the secondary electrons (secondary electron noise) is measured ^ 
by a noise meter 23 through the intermediary of a capacitor 24. When the secondary electron is 2tB 

noise is measured with the acceleration voltage varied while a beam current is unvaried, 
an acceleration voltage dependency characteristic being proportional to the 100% retrieval 
rate inherent in the material of an pattern is obtained. Accordingly, the maximum precision 
of measurement is obtained by measuring a length by using the acceleration voltage minimizing 
this retrieval rate. 




6: stage, 21 A: printer. 21 B: memory unit 



(54) MEASURING APPARATUS OF DISPLACEMENT 
(11) 63-308511 (A) (43) 15.12.1988 (19) JP 

(21) Appl. No. 62-145874 (22) 10.6.1987 

(71) NISHIDA MARINE BOILER CO LTD (72) ITARU IMAMURA 
(51) Int. CI 4 . G01C15/00,G01Bll/00 

PURPOSE: To shorten a time for adjustment on the occasion of resetting of a transit TS, 
by providing a true round reflector fitted to a substance to be measured and a memory 
element storing the position of the center of a reflection image before shifting and the turning 
angle and others of TS at that time. 

CONSTITUTION: A substance HT2 fitted with a true round reflector 3 is set, and a transit 
TS1 is installed at a place being apart from HT2 and is directed toward the reflector 3. 
Then, adjustment is made so that the reflector 3 be found within the visual of TSl, and 
the position P 0 of the center of a reflector image 8 before shifting , the length l 0 or l x of 
the major axis of the reflector image 8 or 8' being formed in a true round or elliptic shape, 
and the turning angle, angle of depression or elevation and focal position of TS at that 
time, are stored in a memory element 10. After TS is so directed as to be in the stored 
10 state after a prescribed period passes, the position P, of the center of the reflector image 
8' after shifting and the length of / 0 . li of the major axis of the reflector image 8, 8' being 
formed in the true round or elliptic shape are measured and stored 10. The data on the 
reflector image 8, 8' before and after shifting, which is detected by a photodetecting element 
6 in the same direction with that of TS and recognized by an image processing element 
9. are compared with each other, and a distance of shifting of HT2 is computed by an arithme- 
tic element 11. Thereby the state of shifting thereof can be measured. 
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